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w m * 

R - T - B 36#r±£Hc4U»SB" 

5 

^£fHt^-efe^>o ) . T (TttFeX(iFeMCoMitVM<H 

10 

#±^8^^^^^ -c r - t - b &%>±m7k{AM^rs.. mw&fei^nx 

15 r - T - B |f±I*^l5»I^^tt^lSllt 5 fctfxD^Plfi tlt^W 
^T^tlTV^ 0 #>|;tte\ Wl-2 19143^im R-T-B^ 
^^TO^^B^O. 0 2~0. 5 a t %C0C u %WMiTZ> d <i: K X <9 , 

wi-2 1914 3^mKmm(D^m^ m&mm*\zm#£tiz>&? 

20 (He J) Rl^mm^m (Br) £ 

— t% mmxm* bnz> r - t - b ^±M*^m^<Dm%mm*wm&m 
rnxmrn^m^m— ^-rsc ttemmx&z> 0 ufc^o-c, r-t-b^%± 
&£tiz> 0 ::t\ ^iii-sa^M*£#5^ t(Dx^ ^ummmt'mmE.m 
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5 ^^«^tJl*ffc*7C**»Di-S^&^tftW**t-CV^o ^12 0 0 0-2 3 

2002-75717 f§r<&mxt£, Co, A K C u % iSblZZ 
r , NbXfiH f ^^tt 5 R - T - B ^t±g*^* Z r Bit 
10 £*4fc, NbBMXiiHfBlb^ (WT, M-B^W ^-(C^b 

^12 0 0 2- 7 5 7 1 7 ^miZ &tlltM-B ftWt'tirm-rZ^k 

iz£^xmwumi®fcte±£tix\<^z>o L^bJ&*se>, ^12002-7571 

15 7^#^P^£*l5II»J3- 1 -ett«M$ilft«i s 2 o°ca^i, $fcv> 0 io 

f&mRmm*£bic&mx*£ZR-T-B&ft±M*^MK*&i&-rz>zk*: 

li, Al^licii, R 2 T 14 B|M«ft (Riif±i%iroiiXtt2l« 
_k ({aUJffr±^7C*fiYSr^tp«jg:-efeS,), TfiF eXIiFeMCo^ 
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m^fe^ffl^TR-T-B^#±^>X^^#5l^{C. Z r 
^teR^(-^W £ it 5 £ v # fcftfc R - T - B ^#±^^m^^*3V ^ Z r 
<D$MRtttf s Siv^£«rfllflBLfco z r <7)#fttfe^i^- £ «fc 0 >. =fc <9'>3^z 

#^<£>5g3&> ft^tiiCu, Co, Ndii ^(C#J^cD[t5V N ffi^ : §r?F£$cL-~CV'» 
*3§i^teW±w£pJ!Jc:S^K , R 2 T 14 B,f@ {K\±^±mytm(D 

15 F eMC o ^i^^t5'>^< ^ t lig±«il%i) a»fcfc5£*H. 

20 —7 , <D'J>tj:< bh—^cvitMbz r bfcbhKV y^fcfH#tt*fcJMB4 I te#& 

£/c, Cu, C o&tfRj^kfcS^'A'— -?(D'pt£< b h~ otojt&t Z r £ 
fcfcy 5/^^^(d*3V^T, EPMAlck&y-J ^fttff^v^T^ 
C u, CoSVRi^!5:5^-Wj;< £ fc— o<Dtg*<£> t°— * tZr© 
25 fc°— * itsr £riSfc5„ 

te*£i^3»lt:«:> »^(^$ix^ill^2 OOOp P m&TH6il 
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^mm(DR-T-B^m±m^^^^^^ R : 2 8~3 3 w t%, B : 
0. 5 ~ 1 . 5wt%, A 1 : 0. 0 3 ~ 0 . 3wtl Cu : 0. 3w t %J^T ( 0 
Zr :0.0 5~0.2wtl Co:4w t %J^T (0Sr£*i"h 

R: 2 5 ~ 3 5 w t % (R «^r±^7C*^ l UXte 2 tW±, {0.L^±Mt£* 
^Y^-atf«^-efc-5) > B : 0. 5~4. 5 w t %, A 1 St/C u(D lSXIi 
2|:0.0 2~0.6wt% Z r. : 0. 0 3~0. 2 5w t% Co:4wt% 

Z r (DftWt&^^&^-t^^&M (CVI : Coefficient of 

Variation) ^ 1 3 0 J^T"t?&><5 0 

^P^C0R-T-B^#-±^^W«> aWm^i^ (Br) i^^J (H 
c J) B r +0. 1 XHc J («7C, ^Tl^l C) ^1 5. 2^_t^9itb 

^tftBJ! Lfc J: 5 ^:|§0^(DR-T-B^%±^^<^^ ; &(-itt«\ is^S. 

20 tLSR-T-B^%±^^a^<D^^Jt (Hk/HcJ) aS9 0%t*_h£& 

j5feffl t nzmterftm t <om&mfr e> & a z rsr^*a^ 

25 R : 2 5~3 5wtl B : 0 . 5 ~ 4 . 5 w t %, A 1 RXfCu<D 

1 fltXfi 2i:0.02~0.6wt%, Zr : 0 . 0 3 ~ 0 . 2 5 w t %, Co : 

4wt%j^r (o?r^^-r) , a^n«^)^F e a^^6ia^^#-rs^^ 
a- <b &3#3PJ1<7>R - t - b ?s#±M<^^te, yrroig^s ^ t T*# 
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10 mi hhsim («s'Ja) {ci^^^m^^sm^i^tsrt^^i-^ 
»©eds (ni^/i-^-^Mx^w^e) ^n^T-r/vsr^-rm^ 

15 4nmm mw\A) (a5*wo3i«i@»TEM?i, msta 

0«^^)cd^:^, M^otf«£c£^-r[2i^ m7mnm4mmM mm a) 
k x z>&!\M^(D 3 m^m^m^m(DT em^«?i, i8M4ii 

#>J (SS'JA) (a^i^i^O 3 l^t#ffii£§« STEM (Scanning 
20 Transmission Electron Microscope ; M^MMMM^F^ffitW ?Xv ^ 9 EHi 

^ 8 \^fc£.j$<&(D s t em- EDsia57^ v^^r^^^i - !!]^ 

!gl Olft*W^», 3 i^tSrtH W5t±«ttt^^tT E 

fftzm-trnm, mi 2 mnm i mmrnxm^ntz^m^ (n o . i ~ 2 o) 
25 wft^M. mmmRum^m^^mm, mi ^mnmimmmxmhn 
tciktKmjs (No. 21-35) <Dmm&f&, mmmR-umn^^^-rmm, 
m 1 4 mam 1 mmm-rsmhtitz^m^ mm&& io7ot) fc&ttase 

©Mt^S (Br). (He J) (Hk/HcJ) ^Zri* 
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«1 0 5 or) tcSo»t5»e«*«5flE (BrK««* (He J) RtfA^Jt (H 
k /HcJ) tZriMi:«^7^ ^1 6H1(±^1^»J-C# 
^nfd7l<«^ («R^«nt-iSj|c^a5) ®EPMA (Electron Prove 
5 Micro Analyzer) 5E*^ v ^*S*Sr*i-«. * 1 7 B»jR 1 **WT?# 

1 9mtem2mmfflx*mbfrtL*^ : 6 (no. 36-75) <z>**mfifc, & 
10 ig2 o0iii2«i^it^M^ (b 

r), %mt> (He J) X.T*fiB& (Hk/Hc J) tZr»ft«^ 
|21S (a) ~ (d) (il2»J-Cl#f>tlfcNo. 3 7, No. 
3 9. N o . 4 3 o . 4 8 0>#jk^fl&*<Z>lfcBf®«: S EM (^SM«^IM 

m^) ^i^m^u^a^*, ^2 2mf^2^»j-c#^ttfcNo. 3 7, 

15 No. 39, No. 4 3 StW o . 4 8 ^MK^ 4 tc I - Htt^Sr^i"^^ 

7, %1 3mn^2mM^\X^hintcN o. 7 Oti^M^^B, Al, C 
u, Zr. Co, Nd, F e^P r CD#5c^^^^ fcT^te ( 3 0 n m X 3 
Ojum) *7jk-r^n. f 2 4 ifil 2 Wl t# btlfcN o . 7 0 ia 5 

20 2-C#bttfcNo. 7 0ia5^»EPMA7^y»^P77^f^ 
<^ffil^JSr^-ria^, ^2 6ilif 2»l(^5Zr»I, ^^^^ 
tWU&ifc (Hk/Hc J) ^^^^7 7, i2 7ilil3»Tl# 
(btLfc#±^7)c^a^ (No. 7 6-7 9) OfHilll, Ifc3HfcfttflKSt«H4 

b) ni 0 t±s*w?)TEM?^ 13 imnm4mmm («bua) k 
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3 2lU{i^4^Wi («S'JB) tffi^fcZr«R^EPMA-r7t:V 
>f (®##f) ^J^^H"^*. ^3 3Elttm5«^J^ ; f#^nf-^±*7lc^m 

^ (No. 8 0-8D <Dmmm.f&. mmmRTfmi*&&mz*-tmmx~3bz>o 

5 

|g m & MMir 6 <£> ft & o^fil 

£A T W <r> HjS£ <^ ^ AS t - o v ' f WW i~ 3 o 

« c«>tc:*»w^w*t?fcs r - t - b m*±m^<^a^ roaattfco^-cw 

io 

U S/^i^V^j tt, *M£*>7G* (A»l±Cu t Co, Nd) 

(fg l 0>W#) 

£ 1 «t ^ JMfcttfcl (*iW»t*-eCVl (Coefficient 

20 of Variation) <blBi") -CttJeStL*. *»WCf4, Zr©CVl#l 3 OKT, 

t3:£\ Z r (D^t^V«V^ i ?r^LTl^o «t < *P htlX ^5 J: 5 

25 :(Di5llZ r Wlit^ftttttZ r ^^jSHL-C^5o^t5J:5 
ZrtiSRHm***^ MR^KW^tWl^^ * 
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(nftW&t * L < ft 5 <n ^ &> & o 

m 2 (dwm^^ ^xmnirz> 0 *&w<dr - t-b &%>±m&tKmGte. 

(jtCo^Htli y^-CfcS. ©ZrD yf|«tttCu, CoS^Nd^H 
10 £>j&Sj«<, Z r u i*t:#fiLT^«l:Ijf LTV^o *fcNd, Co 

Zr^Cu, CoStfN d k±&(D&lt*&&Mt&&7ji'1rmmz.^X&. l£ 
15 *»W»c«tttfi, «feJfejSS^*3V^Cu, NdWCoOliX(i2il^±i: 
:©ZrU yT-t&m*. ii^^>Z r Sr^*^V^^*3Jt5^tS ^ fiR 2 T ! 4 B , 

20 H^SrBSJt-C#So PNHc, Zri) y^ffit-jSHU-CflfiJeiftflfttSrOfe* - *"*- 
Cu, NdWCo©liXli2iKI±^Z r £ y s/^ft&fMS 

tajt**r»f -5 J; 9**tB«>**»^36 $ ie-e>*v^-e, m^ffiM^fe (Br) 
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-9 



10 



15 



20 



25 



m 3 toWSk) 

^|tf)R-T-Blf±IiWit £<£pib;hrCi^J: R 2 T X 
4 B*S (Rtt*±*5£#©l«X«:2«»±, TttFeXttFeRtfCot^ 

£<-£tf»JMi fc*t?*^*W> **** **WK:*5 

3 * AttJMl 6 2 6 £j**<0 EDS 

A tC X 5 r - T - B %kiti±m&fKm* b It h <D t? *> 6 o 

r — t — b 3R*±a^^«^ ^ 2 vfrxmrnmo t em?i^w„ « 3 
«^ e, ris*£j«*tf * **M*-e*> a **<o ctj sr-r s n t nmmx^ 

#3 0~6 0 0nnu IP3~50nm, Wit <««/««) 5 ~ 7 0 "C*> 
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m 7 Bf4«j3u a k j: s r - t - b *#±*mc4uk* <*> 3 maxL*mi&&<a t 

5 i8@C4^»STEM (Scanning Transmission Electron Microscope ; 

^Sf^iiA-BKIrEDSlCt^^V^tfofc^tON d-Laii 
Z r-La fcW*^* f^O»«*ftl:J:9*^5NdXt;Z r 
^r^-To »9BI^"r±5^, Z riS|»»liNd (R) 

L0 W»*iS(ftV\ ittte, ZriSfii*ro**«Nd (R) 

Zr^Nd (R) ^M^bfcjlW^^m^S^^'^^-^^^^ S ° 

15 aTwJ;9l-titt^5o 

^gi^3 0 0 0 p pm^±(7)R-T-B ±i?1c f*#±SMMfc 

5 0 0-2 0 0 0 p pmiStlt j*5v>«ftt«KH4»±#e>^*. ffi-u - 

20 0«^t^*4, J&WjftfetWtfiHtt**^*^- HiHift*** 1 5 0 0 p pmJ^T 
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11 - 



&t£ JTW R - T - B **±*****«>5fc* Ufe*3ft - * 

LW^fe^ *»W©R-T-B3R#±i*^KJ:*itf, 
Zr^#*t?**«S^««:BSJh-*-«r4:^-C*S. ^tt, ^Zr^.f 



US-4 1 4 8 (9 9 P0 4 4 2 1 Zrl-1) 



- 12- 



ct^R-T-B **±«**«*ri, *Jfii-6 -t ^ «t 9 * ^ 

*mw<D%t±m&#<m&&. r£2 5~3 5wt%tt«o 

~^T% RfL La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, 
Ho, Er, Yb, Lu^Y^^j:5^-^^^5lSXIi2S 

fffflU »Bt*as*U<«T-f-6. R©i^3 5wt%«^±l@ 

tfeSRaTnB.WWWU »Wtt**#fiTt6. £fcR<D 

3 5 w t i R^Sfi i: 5^ £*ri-*H***a s *i*- -*U- 

o-C, R(Dmte2 5-3 5wt%it5.2*U^ROltt2 8-3 3 w t %, 
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13 



£ <btt:B* ^R<OA&2 9~3 2 w t%-C*>So 

N d tt*«W^ft«-e«S*W5S?«"e*>5 R ^ L.-C^^^^ N d 

a*fl±S*S±^**re*>*. tot, RR-CNd^DyWU N 
5 dS0Dy^25~33wt%^t5^«U\ - «>* 

HfcfcV^ Dy^KJO. l-8wt%*Sfl[*UV\ Dytt. 

#3* U\o*^ iftV«^«^#f^^tiiD y 0 . 1 ~ 3 . 
5w t%iU ^mtl ^t-ttD yiH.5~8wt%i:t5^ 

io £tfSM*bv\, 

*««©*±I*^i^ (B) £0. 5-4. 5wt%HrW 

i-5 0 B^o. 5wt%^i^i:«*^^:i:^tft^.fiU 

UV>B<75*f*0. 8 — 1 . 2 w t %T?fc5o 
*58M<OR-T-B3R*±JB*^aWW:^ Al^Cu(Z)liXli2a^0. 

o 2 ~ o . 6 w t %o^i^ttS ottffl-c a iWCu» 

^AlOil40.0 3-0.3wt%, S5,i:a*t^AlOHi0.0 5-0. 
2 5 w t C u *«a»«**fc*3V^ C u (D*«0 . 3 w t % 

BUT (0Sr**i"K «*L<ttO. i5wt%»T (Ot^fK SfcKS 
£ LV^CuWlttO. 03 — 0. 08wt %t?fcSo 

*»W©R-T-B**±**^**« : . Z r *°- 0 3 ~°- 2 5w 
^ 5 o r _ T - B ^#±«71<^« <Z5BI*l*M4l*] ± * El * fc * 



15 



20 



25 
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{z.m^. b^*teo. i~o. i 5 w t %-efcSo 

«W©R-T-B**±«*^I4, 2 0 0 0 p p mfiTF 

T£*°6. *w-e*»w-e«, fctttt*fc£**<ss***^ 2ooo PP m 

UJLT. a*t<ttl 5 0 0 ppm»T, SbKfl*L<l±1 000 ppmKT 

Z r fe, R - T - B 3R#±Wc^«W + »-9f ft«****o 

<DK - T - B 3R*±«*^«^«s C o 4 w t %WT ( 0 «r£*i") , 

M*b<«o. i-2. owt%. se,ica*u<rio. s-i. owt%^tt 
at -r 6 M£ o v ^ -c 7j< -r „ 

700-1500 , c<o««-e i ^ra^-h^-fn^^v \, 
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60 ^<0^#{g;R^tt. R-Cu-Al-Zr-T (Fe) -B^©^M 
5 *^i-Sc *R^^f±, R. T (Fe) RUBCD®.^ Cu, CoS 

t5A 1 S:^$*5-^« S "C#5. l(Ot#i«6R^lt R-Cu-Co-A 
1 -T (Fe-Co) - B^cD-g^k^WEfc-fSo 

i? 4 yl,?;Hi, ii&JBE<75;F?£t!l£#* (^J^(iSi^'^) SrJfcW X/uJ; <9 

20 i-5^fe-C*>5 0 

&»*;Rt*il5R^&*&^»^Jfc*W^ fi*Jt"C8 0 : 2 0-9 7 : 3ggt 
tti«J:v\ PUSH::, ffiR^XtfWR^S:-*^*-*"**^^*^* 
25 t>M:Jfc-C8 0 : 2 0-9 7 : 3 fl£ £ -f*U*«fc V \ *irT <J ^ 

o.oi~o.3wt o/oummua-tz z.kl££<9, &Mmz 
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^ t 5. ^»««+rt»t±, 12. 0-17. OkOeWWft, 0.7- 
1. 5 t/cm 2 fflf«^itii^o 

iooo~i ioofei-5«?wgJtft«tntfJ:^. 

a-cfcs, 6oo°cia^^^w^^^^<^ p " r6fc *^ 
^iaj^tmi^«*«w^±«*^^ ****** (b 

r) tUmt, (He J) A*. Br+0.1XHcJ^15. 2Sk±. SfcfcUil 



■cr±« 1 5 i 6 R - T - B **±«**« 

1) BM6H&£ 

2) zK**&i&X@ 

iMMl****6fc*>^ ***^ri«*fffl**** 2 0 0 0 p p mSlTfc 



US-4 1 4 8 (9 9 P0 4 4 2 1 Zrl-l) 



17- 



3) »Ig 

10 *i-*Ui.fci^ *»t(^f7'J >*1EI&*0. 0 5-0. 

arctic 

15 ^Slfc. 

4) is^xm 

*dMJ— 4Ss^J;«9 5~3 0#M»a^fTtt5@areJ:''\> 

U 1 0 0 PP m6U:omM*i:«^&W«»« 

5) 
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tim-r^o znmm+fmtt* 12. o-i?. okoe^wc o.?~ 

1 . 5 t / c m 2 lW«tf>jE*-CfTfc*.fi *3tt»-e«: 1 5 k O e <D*»+-0 

5 1.2 t/cm 2 ^«^\ riHBfr&Wfc. *lSt*«*^ot^ 

6) 0#$)XfI 

r^^tX^+KldBV^l 0 1 0-1 1 5 0'C-C4ll*M**gUfc8K A 
#Lfc 0 ^^1#^1»8 0 0°CX 1 B$f B U 5 5 Otx 2. 5 H*HQ it 
10 <MCA r #(3^) (D2^B#»a^^bfc 0 

m i hm^j) 

5 G *<o*a»+rit»ufe*t-, i o 5 o°c^ i o 7 o u 

#fe*tfcR-T-B*#±a*^*5K:oV^T, (Br). ftflt 

Jl (He J) RZMSMtt (Hk/Hcj) tB-HH^-ttiOajSUfc. 

$»9 0%l:^6^wW«tfe5. 1 2g|&^ 

il3WfELft 0 ^14@C«fi^l 0 7 0t;O^»Zr 

aan*i:««MW4«>BB«**i-^9 7«r, *i 5iaictt«tt»*^i o s ot 

Vvt, No. 1 ~ 1 4ttift*** s l 000~1500p pm»«SICfo^o £fc 
fgl 2BHC*3V^-C, No. 1 5~20ttl 5 0 0-2 0 0 0 p pm^ilW. 

fgl 318^*51^0*, No. 2 1-3 5(D^T^^CD^*^1 0 0 0- 
1 5 0 0 p p nKDitiiai-fc^o 



15 



20 



25 
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»120^*5V^, No. lttZ r Sr^*J&V>W!|B|-t?fcSo No.2~ 
9(«R^/5^Z r £»Lfc«k No. 10-1 4 ttS5R«£&a>& Z r «r 

5 »0^*ttV^o fc*3, »14B»il2BfO1 000-1 50 0 p 
p m £ @^t*« V vtfW O V n T ^ L fd © "C £ o 

W> 1 2 E&U^ 1 4 Hid: 9 , 1 0 7 0 o CC0^*g-e«, ZrfflUi^No. 
HCj:*3k^«PffttfiWI* (He J) RXffttelt (Hk/Hc J) asfctmfi 

10 L^^ 0 H B ^T-^a^^tLfc o 

i«R^^*P^J;S*^a^tt, 9 5%U±.(DftMit (Hk/Hc J) 
5fcftic0. 1%C0Z r §:ij)Dt5M^fc5« ^ti^fS^ Z r £ 3* 

PMA (Electron Prove Micro Analyzer) \Z.£.Z>7zM~^ -V \fylf1$MK£- Y) x 

15 m-mm^&^xBtzT ktmm&titizkfrb. zrBM«^ 

-CV^5t<D^»J^tb6 0 Z r <D»*£0. 2%]fc-Cli J $ , L<Tl^< 2 

WJh^LT, {£R^&»^J:S*^«^ 0. 0 3%©Z r«9 
5%£k±<Dftteit (Hk/Hc J) m^^mSo ^UX, ftttttStC 

20 zzbs m^n^nmm^M^tc 0 ait. o. o 3°wzr» 

iotfc, (B r) RxmUti (He J) W(ST^®fe b^«CV\ 

j:ot, (SR^as*p^«fc5^«^»-J:H»i, xvmumxnm&s 
m<Dwmit, mmm^mm.m<D0kwr(Dm^ x^x - <b ^ 

25 Owt%fCi|*0^5i:, ZriiM^iHWM (Br) 
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mi 7gnc^tj:5t, b t z r t^m-mm^^^xmrn-r^^t^x^^ 

mmmtm%!&vktcDmm^\,^xmn-tz>t, mi 2mRumi 3mx t> , 
^4^2 o o o P pm^r^-r^^txm^^m%^mmhth^^t 

5 5 0 ^Lt, mi 2 0©No. 6~8<tNo.l6~18 t(Dit&, No. 1 1~ 
12iNo.l9~20i <DJt$?^ J; <9 , 1 5 0 0 p p mJ^TlC Lfc^ 

-gicte, (He J) ^ii*DLT$?* LV^r £/^/^6 0 

m^, mi 3 Ei&ti^ 1 5 m«t t) , z r l&^n 0.21 tzmgwM& 

1 0 5 0 0 C©i^-Cfootfc^^Jt (Hk/HcJ) ^8 6%^^ 0 C CO^c 
iftR^^^AP{-J;67k^^^ (No.2 8~3 0) ii, Z r (DmfiMZ- £ <0 ftM 

t\: (Hk/Hcj) u\i>]±i-Z)tiK z r mm^m^-f tmmmi&mm (Br) 

m^LT, f&R^»{Cj;6*^a^ (No. 2 2-2 7) 
15 (Hk/HcJ) <Z)f6]±^^$tL§-^-C\ (Br) (Di&TmZ 

mi 38t»No. 3 1~3 5(t A 1 a^^tft^-tirTV^o ^tl^^^B" 

<7)^#tt^)^, a i mzmiw£-&&^ t \z.& <9i%mt> (He j) 7^[B]±-t-5 

20 mi 2mRlfmi 3|2HC{3:, Br+0.1XHcJ <Dfit£fegcL-C^3o f£R 
^&7^tbZ r ^^PLfc^^^ Br + 0. lXHc Jl^Z r (D-muMK 
^^^b-fl 5. 2 W_h£^L-O^C £t!>^7^6 0 

Hi 2@^No. 5, 6, 7, 10, 1 lRXfl 2 cD^^oi^T, EP 
MA(c:J;e5c^-7^ fc°>-^<D££j!M>ib, fl?#f®ffi{-&it3 Z rC«CV 

^(D^muxm^tcm. cs^m) xhv, z(Dim^\^^^t f/ ^m^Mnx 

^^^.t^^-To EPMAfiH^ (#0 ^JCMA7 3 3 (#ft 

^(CPET (^^zny hU-h-zW £{£ffl) $J£##£J^T<£> 
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SrtSJPbfe^^ (No. 5, te, fcR^&a»<bZ r£S&JQLfc* 

(No. 10, HRtfl2) ^Jt^TZr^*tt^*nsri:AS^ 
£ 0 *,jfc^tC, #M«^©Z r ©CVtli»T©t*55-e*)5o 
5 No. 5 = 7 2, No. 6 = 7 8. No. 7 = 1 0 1 

No. 10=159, No. 11 = 214, No. 12 = 257 

*P3Sm/E: 2 0 k V 

io mfftnm ■. 1 x 1 o - 7 a 

R^WNfW : 15 0msec /M. 

Y^2 0 0^^b (0.146jim^f^) 
t£H : 30.0AtmX30.0Mm 
15 ffif** : 2 0 0 Ofg 
(IB 2 

1 I8»^a 1, 2, £-&a 3^tb l«rffl^T*l 9 BU- 

W»«4. O^mHWtfc, *«&*W»*ja?*U 1 0 1 0-1 100t 

#bnfcR-T-B^*±S^«^l^^^ (Br), iSMtt 

2) (He J) JkT^mnt (Hk/Hcj) &B-H M"— !H-«fc «9PJ5£Lfc 0 
Sfc, Br + O.lXHc J tft***fc„ 1 9Hl^|SUfc 0 £fc, 

i20@ ^«|ga* £ #«**H4 w M#, £ ^i" ^ 9 7 £ ^ L T V ^ 0 

6 00~90 0 ppm^iiU 4 . 0 m m 

4ot^5. Z r |r»t^V^^ (SB1 9121 No. 3 6-3 
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9, »2O0«ftZ r - f r e e £ *|B) fi, 10 3 OttftttUfc*^M 

Mit (Hk/Hcj) *S8 8%£ 9 0%^*U"CV>*V^ 

mm.m j &<r>tefrX*ftMt£ (Hk/Hcj) as^^£K£S(g;TMlS]a s ft 
t>jp.<5i*L*. o*o, A»Jt (Hk/Hcj) t ij|«|fcrt«<z>«i«a«r«iai- 

5iiO-el5-»ii45. 9 0%£A±O^it (Hk/Hcj) 

##&nfc*ttm*tf** zi»l^« 

5 C Zr^0.0 5%iJfltmi^ (1190 No.40~43) fit 
1 0 1 0-1 0 5 0 o C^*^-t9 0%Sk±(Dn^ (Hk/Hc J) £#T^ 
5 0 o*0, Z r SrO. 0 5%8aiDLfc*^^iailf«tt4 OttfcS, 

mmi^ zv^o.o8%mmvtc^m^ (ini No.44~sohz 
r «ro. i i%mm^tc^m^ mi 90 no.si-ss) s^zih. 

1 5 %*ttP Lfcjk*W3T (»19H No. 59-66) Otttt&gfftt 6 0°C, 
Z r £ 0 . 1 8 % (SK 1 9 HI No.67~75)tt Lfc*#J»*r<&«6#iii&ft 

^1 9|^©No. 3 7 (1 0 3 CCASe, Z rl»), N o. 3 9 (1 
0 6 0«C*Sk Zr«), No. 4 3 (1 0 6 0«Cfc*K Z r 0. 0 5 %») 
RtfN o . 4 8 (1 0 6 0°Cmm, Z r 0 . 0 8 %M» 

^sem te&m*mmm ia»)iitfc»»^^2 ib (a) ~ (a) 

(C^i- 0 |g2^WJ-C#^^ i §-7i<^a^c7)4 I-H«£!£2 2|I1 

No. 3 7©J:5fcZ r »DUi:i^I«ftt^r<, W2 1BB (a) 
i 5 HSf ^kUfctt^*«Sti5. No. 3 9<oJ:5i:«ii«^ 
l 0 6 0t^<^^> M«5^f^i5o H21H (b) ^-TJ: 

9 iC 1 0 0 ju m^iilWk Lfctt* «ft^©«f tU^ B 3i0 0 

JBLfcNo.4 311, i2lH(c) ^i" J: 5 fcfi*fcUfc»«**>»£* 
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m5^i:^l5o Z r £0. 0 8%»bfcNo. 4 8lt % 2 1 HI (d) 

5 ft.iz.fB 2 2m&&M'tZ>k. No. 4 8©i5t»llA^-/j;Ii(:>ftL, 

mm (Hk/Hcj) asiSTi-So <iu c©a«-e.r±«««**ffi (Br) 

(He J) ©<STttAbtLJteV\ Jfcfcl, No.3 9(^t.t9l^ S 

10 it (Hk/Hc J) «^ (He J) ^iSTi"So 

L/^U (Br) »iWtot*l\ 

i o 5 o < c-e#fe*suytifi5i stin^^N o. 3 8&t*5 4<^*^a^^ 

ol^-CTEM (&&§!tt?£4Kftt) «f££*Tofc 0 No. 3 8©M 

^^b^±^Ufc^^^m^^^A-ofcA^ No. 5 4«Mi^l^^ 
15 Xn±f&mmm&tlfc 0 r<7)M»t^X«Lfcgf, ft^2 8 0n 
m, ^1 3nm, $4^b (gt/SS) 1 8. 8T'foofd 0 ftjfc 

4*5, !> y^lut^lt> 0 J 

EM- 3 0 10 lltl^ bfCo 
20 SBl 90^?)No. 7 OW^^to^TEPMAlCi'Sflilff^T^ 

ofc 0 |g23|2Kc:B, Ah Cu, Zr. Co. Nd, FeMPr^l 
(DTyV^rVSL (30/imX30/im) ^^LtV^o ^ 2 3 BU£*% bfc-^ 5> 

^2 4lH{C^-rJ: Zr. C o&0Cu<7)^~^{m^-|fcl^^3@ 

Bff (Oh Z r MCuW^- ^A$— ifebTV^^Blf (A, x) ASfe5 0 
gS2 5BHc*3V>-Ct, Z r , C o RUC u <£> fc 0 -^{£SAS-®cLTV^^m (□) 
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t^oFe^^T^fiit^otl^^i^B, Z r te^^^^llME 
5 J^_h<Dj;9l^ No.70*« Co, CuWNd(DllXtt2i 

r coy y^-t£mmt-B:-r^m^M^ti 0 -^^m, cu^v ^^-^mm* 

10 9 4%<D?«-CZ r s/=f-ft^J$<^— fSttSr <b^t?^>ofc 0 UTO-, 

Cott6 5.3%, N d 5 9 . 2 fc G 

^2 6i!l m2HWJiC*5it-5Z r ^^^SU^^lt (Hk/ 

He J) cDP#£^-r^^~?&3 0 

15 0%£k±<DftM& (Hk/Hcj) Sr&SfcabtettO. 0 3%WZ r©U0 
jJSi^5J-e*>5i^aSt>*»So 9 5°M±<DftMtk (Hk/Hc J) £ 

m 3 HlfeW 

fgl l@©^a l~^a 4W^b 1 ^fflV^-C^2 7ilC/Tt*Hia 
20 j££fcSJ; 5l-ga^b^^(^2^Wy^lll#^7 p o-tr^^J; «9 r-t-b 
5R#±«5lc^«5«:#/to :ro*^li©tl^lttt 1 0 0 0 p p mKTt 
fe 9 , &;/d%l$fm!ft&tt& bfc £ r 5, 10 0m mJ^_h<D*&^b Lfc*£IM& 

(Br), (He J) RXfiftmit (Hk/Hc J) SrB-HH^-t 

25 9ittt 0 Br + O.lXHc J {fi£3fc#>fc 0 ^(D^Srfg 2 7 IH 

^3^»Jfi, D y lia 5t^#tt»^ft ^ 1 i @ i b 

•Cff^ofCo 12 70J; <0 DymmiN-rZ>l l Z.^1nTi%ffi.t> (He J) tfilK 
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He jiit*s#btfCv^s 0 citLfi, *$&mz.£ZfotKm&&. ffiJ£<Di&Mt> (H 
cj) ^H^Loo, ^^^WiglMI (Br) t>#5- fcflS-(*£5 

5 (^4^»J) 

2omt5o iS^fett. Alfttll R 2 T 14 BffiS:^i:i-6^ «6R 

ft a ^ • »#X3B"X»f4, M»££?Tft 5 fitttexxT y ^B*1E*&«: 0.05 %m 
* t ^ ^ - 5 ^t-"C 3 0 ^Wil^ Ufc„ &*S, {gR^ii^R^^^m-a 

jt^ti, mznARxfmwiBCDit^-rti^^^xb, 90 : lotfcs, 

#btbfc»*^l 4. 0 k O e (DmfaUm$>X 1 . 2 t / c m 2 <DBtlXj&J& 

25 &m\ mm^mt^o ±.& ufc^ t p^<z>&#-e&s£ (tttt&ftw: 1 o 5 o°ck 
7jk-ri>i s mm-Mitei 0 0 0 P pm«T, $**tts 0 0 p pmurti&^^mt 
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5 $2 QlEU^i-ct OK. mi\ARtfm%\B th^it (ft^I/MM) #10 

3 0 <&U «S"JARtmSiJBteMMf^i£P@^fc ; 5^ SS'JA^«tS^fife 

(SR^t-Z r «:SS*PbVta33IJAI4, ^3 00nm^ rt> 

10 o2 O^t^iS^WJtlrf ttl/^o 

r n t% asu a }d «t s %Lmfo t mm b\cxz> & ittfc l tim^ £ w r 
15 (ir 2 t, 4 b nrnm^ o miZs ^ 5 hu:^ ufc «t 5 2 *&^#®i-a 0 

20 1 HmagljAtCfflV^Z r SrSS*PU^teR^<OEPMA (Electron 

Probe Micro Analyzer) \Z. X 5 y t° ^ ^ (ffi^W) ^£^"0 £fcf§3 
2 [El^^ffiB'J B (C^V^/ci Z r £r$5sAP bfdrft R n"^^ E PMA (Electron Probe 
Micro Analyzer) J:S7C*^y (ffi#*f) J****"*". i3 1@t^t 

asijAl^fflv^Z r SraSUOL/tiSR^tt, Ndl©S45 ; >4< 

l^UWJB^JlV^Z r §:»Ufcii5R^T*fi,||3 2 (SKC^i" «t 9 fc. 
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#M»ot#ibti5o «b'Jbo^. m^^spg-e, zr^mtfti 

(1) JDm<Z>«ft|-CI4. Z r *SR 2 T 14 BtB, R U ^/^tS^^H^^V ^(itSrtiC 

io MawtB-rsr fc, 

(Oh Z r RUCu<Dt°— ScLTl^SSiBT (A, x) tfMft£S$*l/fco 

^ft«Ufc t ft 5 «fc 5 MBE-o" LfcJ£A*W*& 2 Hl»J £ IWH^T" d -fe * «£ 0 
R-T-B*#±«*^flfcffS: : »fco ft&\ !33l©No. 8 0<75*^flfc5 
tt^a 7i^b4S:90 : 1 0 <£>SSJfc-effi<£ U No. 8 1(0* 

^tt^tt^a 8 £<£&b 5£8 0 : 2 0 OfiftJfc-CgB^ Lfc 0 £fc, W# 

3 3@(^tJ: 5fc 1 0 0 0 p pmWTtfc^ *fctt*Sfr«a«fcSr**^^^ 
-6. 1 0 0 ^ m^WLfclSiS^liltS^a^^ofco Z.<D^f\m 
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nmit (Hk/Hc J) £B-H h «H£ «t 0 «!J5£ Ufc. *7fc, B r + 0. 1 

5 «e«^fs (Br) «r#ar *as-e#s. 

ft:* &ltZ>Zk&~eZZ>1Zlt>. SttfluSASrSWM"^* fc <£> Z r 
15 til^Mtt^tt^R - T - B m#±«**JB^Sr*SK#* - £ 

So 

*»W^«t*tfi N Z r ^r^£fR-T-B^#±«^^W^^3 
•tt5r<b^|5c ^<D£.mVo(Dft&Kl: «9> SfeJItiflStcisttSRaT^Btaw 

wr, ^m^^^IMs^ ^gUfc&aaFft - t - b 5&^±^<^;e 
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m * & m, m 

1. R 2 T 14 B^ (Rttt±l7ci01iIli2Sai (ffib, ^f±«7t*« 
Y^tftttjfe-CfeS) s T^F eXttF e^C o *^fct-f Z>'PK< t h 1 

tuia^ct t) R£#<^tP*£#fB££^X-, 

10 

2. atria y ^^^^ttMfe^+i^^^^^^^^^^^^w*^ 1 ^ 

fSgtCD R - T - B ^*8r±lg3c4Mi&5o 

3 . HUfB y 5X^*«*t-d3V^-C, EPMACi55>f^«f^07T'f 

t&— - t «r#»t-rs»3H:3fil Xtt2fclE*S<&R-T-B*# 

4. Bfj|S^ft:4'^^tt'5^*^2 0 0 0 p pm^K*ife5:iMi: 
20 "t-^W^iSl lcfE*<7>R-T-B^r±3gdc4M8 ; Ho 

5 . tfrlBttJteffcWU R : 2 8 ~ 3 3 w t %, B : 0 . 5 ~ 1 . 5 w t %, A 1 : 
0.0 3~0.3wtl Cu : 0. 3 w t %UT (0«r£*-f), Z r : 0. 0 5 
~0. 2wt%, Co : 4wt%«T (0*r£*i*h ^f^Fe^b* 
25 5lfi^Sr^-r 5 d £ SrWtR i" S» ^ 1 fcfBtt<& R - T - B **±«^c^« 
^0 



6 . fWrlBftJlSfrtt, R: 25~35wtl B : 0 . 5 ~ 4 . 5 w t %, AIR 
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tFCuWl 21:0. 0 2 ~ 0 . 6 w t %, Z r :0. 0 3 ~ 0 . 2 5 w t %, 

Co : 4wt%»T (0£r££i") , fflRmUWlZF eA^^Sfi^tU 

Hfriafite^^^^ftsz r <Dftmm&\<^^-rmw}&m (cvd ^1 30 

7. 2&gflfc3|€&fi? (B r) (HcJ) ^ Br + O.lXHcJ 

-B^*±^^a^ 0 
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m m m 

R: 2 5~3 5wt% (R (if ±«7n«« 1 tXli 2 t^Jt, *fr±f§7c3f fc± 
Y &*£tfM&X*$>Z>) , B : 0. 5~4. 5 w t % N A 1 St;Cu(DlSX(i2l : 
5 0.0 2~0.6wtl Zr:0. 0 3 ~ 0 . 2 5 w t %, Co:4wt %£X 

Zr©^S^>^tlftff«[ (CVI) ^i3 0«Tt*fc5. 



